cultured chromophobes was as long as 30 or 50 days with the remarkable variation due to the dose of the added hormones. Continuous, stepwise intravenous injections of TRH for 7 hr occasionally gave rise to some castration-like effect on the basophils in rats. In systems not only in vitro but also in vivo, the life stage of the cells originating from chromophobes might progress chronically along the basophil-axis. When chromophobes in vivo transform into the thyrotroph-like cells, they could start to operate repeatedly their own short term secretory cycles. The fine structures of various types of basophils involved in a secretory cycle were demonstrated in the normal rats and those injected with TRH and LH-RH. FSH-gonadotroph-like cells filled with the expanded round vesicles tend to rapidly multiply within 5min after an injection of TRH or LH-RH; LH-gonadotrophlike and thyrotroph-like cells, containing the numerous granules associated with haloed granules and closed ER, become the predominant component of basophils of the glands within 10 (TRH) or 30min (LH-RH); optical and electron microscopic changes of three kinds of basophils return to the prestimulated status within 60 (TRH) and 180min (LH-RH). Two possibilities are discussed concerning the secretory cycle: One deals with only one secretory cycle common to the all types of basophils, and the other with three separated secretory cycles with regard to the thyrotroph, LH-and FSH-gonadotroph respectively. The conventional classification of basophils in the past may not indicate the independent hormone secreting cells, but merely reflect one cut surface of secretory cycle or life stage. troph, LH-and FSH-gonadotroph, etc. made by their morphological appearance seems meaningless. The foundation of the conventional classification is nevertheless described for reference. Thyrotrophs (TSH-cells) are distinguished from others by their characteristic stainability, selective stain in blue with aldehyde thionin-PAS-orange G (Ezrin and Murray 1963; Midgley, 1966) , and performic acid-alcian blue-PAS-orange G (Adams and Pearse, 1959) . Gonadotrophs, on the other hand, are stained red with the same staining, making the distinction readily possible. Cells with sparse granularity stained simultaneously with PAS and thionin correspond to LH-cells (Bain and Ezrin 1970) . LH-cells have stainability intermediate between TSH-and FSH-cells, and it is said to be sometimes difficult to draw a sharp line between TSH-cells and LH-cells.
According to the consensus of the opinions of many investigators on the shape and distribution of basophils, TSH-cells appear polygonal or are provided with irregular processes. They are mainly located at the center of the anterior lobe, and abundant in number in young animals. LH-cells are sometimes polygonal and sometimes oval and small in size without a constant feature. The former variety tends to be accumulated at the center of the anterior lobe, while the latter is distributed evenly without special localization except for a tendency of slight abundance in the periphery. FSH-cells are large spherical or oval cells distributed evenly all over the anterior lobe with a special tendency of abundance in the "sex zone" close to the intermediary lobe or the posterolateral wing nearby.
Although it looks easy to distinguish TSHcells, FSH-and LH-cells, there is a quite confusion in their diagnosis. Attempts for distinction between TSH-and LH-cells utilizing antibody reaction have not been rewarding due to cross reaction, on account of the use of antiserum against a-subunit representing the Fig. 1-3 ), and are also abundantly found in the periphery of the anterior lobe close to sex-zone, especially in the cell columns of posterolateral wing. TSH-cells and FSH-cells also cannot be sharply distinguished, and numerious cells belong to the intermediate types in their stainability, shape and size. In optical microscopy, stainability of basophils ranged from thioninophilic to PAS-stained, the shape ranged from polygonal to oval, and internal structure showed various stages such as appearance of multiple vacuoles, distinction of Golgi-ring and increase of cell size.
Transitional cells belonging to neither TSHcells nor FSH-cells were thus found (Figs. 1-2, 1-6), so that presumption on the possibility of cell transformation should be encouraged. Such transitional type cells sometimes correspond to LH-cells. Transition or conversion between cells will be discussed in detail in the subsequent part. PAS revealed an accumulation of numerous cored vesicles at the center of the cytoplasm (Figs. 5-1, 5-2). Such haloed granules or cored vesicles firstly accumulate around the Golgi area, and are condensed as the new solid granules soon after the formation in our observation. Cored vesicles do not appear only in special cells, but are commonly found in a certain functional phase of common basophils. As will be stated later, however, transient release of granules from basophils by stimulation with TRH or LH-RH resulted in a marked increase of cord vesicles in the subsequent stage of hormone synthesis. Kurosumi and Kobayashi (1966) , however, pointed out the presence of this kind of cored vesicles as the characteristics of the fine structure of ACTHcells.
3. Identification of LH-cells on the adjacent two slices In normal young rats, cells which had been regarded as the LH-cells were investigated by the use of adjacent slices, through comparison between optical and electron microscopic findings. Just beneath the capsule of the anterior pituitary, so-called LH-cells in oval shape stained violet with thionin-PAS-orange G are scattered (Fig. 6-1) . Figure 6 -2 shows the electron microscopic confirmation of fine structure of the oval cell tentatively identified as LH-cells on the adjacent slice. In our opinion, the electron microscopic picture of the LH-cells identi- phobes before culture revealed scarcely any mixing of other cells and the absence of any intracellular granules, as mentioned by Ishikawa (1969) . If the technique for separation is integral, their culture may be most appropriate to examine the cell differentiation. Unfortunately, we cannot wholly deny a possibility that the pellets of chromophobes are slightly intermingled with ambiguous cells artificially deprived of the fine granules during isolation. When chromophobes were cultured in the control media for 3days, they indicated poor stainability at the optical microscopic level. Each cell is lean with conspicuous intercellular space ( Fig. 10-1 ). Under such a culture, transformation has somewhat progressive in most chromophobes to some extent, because some acidophils and basophils slightly stained with PAS and iron hematoxylin have begun to appear. In other word, chromophobes are capable of not only maintaining their own lives automatically to some extent, but also transforming into the other type of cells within a limited period. Such transformation, however, never lead to the full maturation into the typical acidophils or basophils, but thereafter undecided. Electron microscopic observation of Type IV cells 5 min after TRH injection revealed the voluminous cytoplasm filled with cisternae and hypertrophied Golgi-ring, indicating the typical Type IV cells (Fig. 20) 6. Castration-like change of anterior pituitary caused by continuous, stepwise administration of TRH This subacute effect deals with the stock of extremely large number of gonadotroph-like cells in the anterior pituitaries of rats following a persistent administration of TRH. The evident accumulation means the terminal point of abnormally promoted transformation of basophils, as seen after castration. When the pituitary was histologically examined throughout the five experiments described above, the increase and hypertrophy of gonadotroph-like cells reaching the level of castration were found only in the last 5th experimental group with the continuous, stepwise i. v. injection with TRH. In such animals with some individual variation, changes in two among 6 animals were quite evident in the same degree as those seen 30 days after castration of adult male rats (Figs. 21 and 22 in colour) . The reason for the failure of inducing the castration-like effect in the other four groups except Group 5 is undecided. In the detailed observation, continuous and stepwise administration of TRH successfully induced quantitative increase of chromophobes due to mitosis, followed, in a few rats, by gradual transformation into numerous castration-like cells under the optical microscopic level. Even if cells closely resembling in morphology castration cells are induced experimentally, they do not clearly store or sectete gonadotrophin. This is a mere simulative hypersecretion of GTH in reference to the normal height of the epithelium of seminal vesicles and normal weight of the histological picture even on the 15th day when the amount of LH in the explant reaches its peak in the media with addition of 1.5pig LH-RH. Numerous Type III cells (small basophils, probably including LH-cells) were also noted ( Fig. 25-1) . After 24 days of culture with addition of 15gig, many basophils uniformly gave the appearance of Type IV cells (FSHgonadotroph-like cells) with giant Golgi-ring in the cytoplasm of spherical cells under marked hypertrophy, despite a considerable increase of LH in the explant ( Fig. 25-2 8. Action of LH-RH on the secretory cycle on basophils In the present study using the separated chromophobes cultured in vitro, cell conversion by the action of LH-RH along the sequently, chronic administration of LH-RH in vivo is naturally expected to give rise quite numerous FSH-gonadotroph-like cells as TRH did. Apart from chronic changes in vivo, changes occurring in basophils after a very short interval following single injection of LH-RH were here shown in detail. LH-RH was intravenously injected, followed by measurement of LH in the pituitary and serum by radioimmunoassay. As was pointed out already by many investigators, serum LH content rose 5, 10 and 30min later, followed by return to the previous level 180min later. Serum FSH content, however, moderately rose (Fig. 26) . Pituitary LH content showed a slight rise 10min later but the change was not pronounced. FSH showed scarcely any decrease, but a tendency of rise was noted, on the contrary, 180min later (Fig. 27) gonadotroph-like cells, becoming soon filled with cisternae. Finally, the relationship between these electron microscopic findings and the contents of LH and FSH in pituitary and serum will be described. In consistency with the largest amount of LH released into blood after 5 or 10min, the Type IV cells have become quite abundant (probably more than 20%). Nevertheless, granules did not quantitatively decrease in the Type IV cells which were thought to be involved in the secretory phase of secretory cycle in reference to the LH assay data. After 10min, ER in the Type IV cells was markedly contracted accompanying remarkable dispersion of granules. At the same time, new granules are formed around the Golgi area in another basophils. This fact can be interpreted to suggest the entrance into the synthesizing phase following the secretory phase. After 30min the Type II and III cells with the morphological presentations of synthesizing phase occupied the majority in the in the anterior lobe (Figs.32 and 33) . At that moment, the Type IV cells, on the ohter hand, are very small in number, giving the minimum population (about 1%). Eventually after 180 min, percentage of the Type IV cells return to prestimulative normal level (about 5%).
Discussion
In this series of study, it has been shown that basophils are constantly produced anew in the anterior lobe to compensate the old ones which are fate to die away in a sense of"exchange of generations". Chromophobes separated and 
